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[57] ABSTRACT

A method and apparatus for loading and unloading a
railroad gondola car having spaced apart, parallel side
walls with upper surfaces, the apparatus including a
hydraulic excavator for excavating, loading, and un-
loading materials, the hydraulic excavator having a
boom structure and a material engaging device rotat-
ably mounted on two tracks for moving the hydraulic
excavator from one location to another, each of the two
track means having an inside set of rollers and an out-
side set of rollers for supporting the track over its entire
width, adjusting structure for moving the tracks in-
wardly and outwardly to vary the distance between the
tracks, and track support apparatus for supporting the
track connected to the adjusting structure, a plurality of
arms connected to the outside of each of the track sup-
port apparatus for preventing the hydraulic excavator
from falling off of the gondola car when the two tracks
are resting on the upper surfaces of the gondola car, the
arms being adapted to extend downwardly adjacent to
the upper surface of the parallel side walls of the rail-
road gondola car when the hydraulic excavator is lo-
cated on top of the gondola car.

8 Claims, 5 Drawing Sheets
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APPARATUS FOR LOADING AND UNLOADING
RAILROAD GONDOLA CARS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of pending
U.S. patent application Ser. No. 885,452 filed July 14,
1986, which issued as U.S. Pat. No. 4,723,886 on Feb. 9,
1988.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method and appara-
tus for loading and unloading railroad cars having open
tops, and to a reinforced track adapted for traveling on
the tops of gondola cars. Such open top railroad cars are
commonly referred to as gondola cars. More particu-
larly, the present invention is related to a method and
apparatus for unloading open top railroad cars utilizing
a hydraulic excavator mounted on tracks. Even more
particularly, the present invention relates to a method
and apparatus for unloading open top railroad cars em-
ploying a hydraulic excavator mounted on reinforced
tracks which is adapted to be placed upon top of an
open top railroad car or gondola car.

2. Brief Description of the Prior Art

Open top railroad cars or gondola cars are commonly
unloaded by large mobile cranes adjacent to the area in
which products removed from the gondola cars are to
be transferred or stored. Such cranes are commonly
ocated at railroad depots or unloading yards. However,
it is quite common for unloading operations to be con-
ducted at a location at which there are no mobile cranes
available for unloading such gondola cars. In such situa-
tions cranes or other unloading equipment must be
transported to the site. When cranes or other unloading
equipment are not available, material such as cross-ties
and railroad ballast must be removed by manual labor
or by methods employing devices specifically designed
for unloading such materials. Manual unloading is very
expensive compared to unloading by machine. How-
ever, most unloading equipment specifically designed
for a gondola aar or other open top railroad car is also
very expensive and cannot be used for purposes other
than unloading a gondola.

U.S. Pat. Nos. 4,175,902 and 4,190,394 disclose an
apparatus and method, respectively, for loading and
unloading railroad cars. The apparatus is a mobile,
wheeled apparatus or tractor having front and rear
wheels movable over the ground surface and including
power actuated boom structures pivotally mounted at
the respective front and rear ends of the tractor. The
apparatus has rubber tires and does not have tracks
thereon. The tractor includes brackets or feet for sup-
portive engagement with the upper surfaces of the car
side walls and is able to climb on top of a gondola car
from a position on the ground adjacent to the end of a
gondola car. In the method disclosed the tractor uses
the front and rear booms to raise the tractor up to the
top of the gondola. The tractor has outrigger arms with
attachments thereon for engaging the top of the gon-
dola car and a front boom structure with arm members
for engaging the top of the gondola car. The wheels of
the tractor do not engage the top of the gondola car.

The apparatus and method disclosed in U.S. Pat. Nos.
4,175,902 and 4,190,394 requires that the entire tractor
to which the power actuated boom structures are con-
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nected must be hoisted off of its wheels and into the air
by the boom structures while the operator is on the
tractor operating the controls. The operator of the trac-
tor is at great risk if the hydraulic power system of the
tractor were to fail because the tractor could then fall to
the ground if the failure occurred while the tractor was
being lifted onto a railroad gondola car. Hydraulic sys-
tem failure could occur if a hydraulic hose were to
burst, and the operator could be injured and equipment
damaged when the tractor falls to the ground. A highly
skilled operator is required since front and rear boom
structures and a winch must be operated simulta-
neously. Furthermore, the tractor could fall into the
interior of the gondola car in the event of a hydraulic
system failure after the tractor is positioned on top of
the car. After the tractor first leaves the ground to
climb onto the gondola car, the tractor is never again
supported by the wheels until it is returned to the
ground; while conducting unloading operations, the
tractor is entirely supported high above the ground by
hydraulic systems which are subject to failure.

It is an object of the present invention to provide a
safe and inexpensive method and apparatus for loading
and unloading a railroad car by enabling a hydraulic
excavator having tracks thereon to be positioned at the
top of a railroad gondola car for unloading and loading
of the gondola car.

It is another object of the present invention to pro-
vide a safe and inexpensive method and apparatus for
positioning a hydraulic excavator on top of a railroad
gondola car to load and unload the gondola car
whereby the hydraulic excavator can be driven along
the top of the car on reinforced tracks provided with
the hydraulic excavator.

It is a further object of the present invention to pro-
vide a safe and inexpensive method and apparatus for
loading and unloading a railroad gondola car by en-
abling a hydraulic excavator having reinforced tracks
thereon to be positioned and driven on top of a railroad
gondola car with the tracks of the hydraulic excavator
being supported by the sidewalls of the gondola car.

SUMMARY OF THE INVENTION

In accordance with the present invention there is
provided a method and apparatus for loading and un-
loading a railroad gondola car having spaced apart,
parallel side walls with upper surfaces, the apparatus
including a hydraulic excavator for excavating, loading,
and unloading materials, the hydraulic excavator hav-
ing a boom structure and a material engaging device
rotatably mounted on two tracks for moving the hy-
draulic excavator from one location to another, each of
the two tracks having an inside set of rollers and an
outside set of rollers for supporting the track over its
entire width, adjusting structure for moving the tracks
inwardly and outwardly to vary the distance between
the tracks, and track support apparatus for supporting
the track connected to the adjusting structure, a plural-
ity of arms connected to the outside of each of the track
support apparatus for preventing the hydraulic excava-
tor from falling off of the gondola car when the two
tracks are resting on the upper surfaces of the gondola
car, the arms being adapted to extend downwardly
adjacent to the upper surface of the parallel side walls of
the railroad gondola car when the hydraulic excavator
is located on top of the gondola car.
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The present invention has the advantages of provid-
ing a safe and economical method and apparatus for
loading and unloading a gondola car. The apparatus can
be easily driven up a ramp onto the top of a gondola car
and will not slide off the top of the car. Furthermore,
the apparatus of the present invention can be easily
tracked from one car to the other without the necessity
of additional equipment or ramps being provided since
the length of the tracks is sufficient to span the normal
spacing between two adjacent connected gondola cars.
Furthermore, since the distance between the tracks of
the apparatus of the invention can be varied, the appara-
tus can be placed inside of a gondola car and the gon-
dola car can be unloaded from the bottom of the car, if
desired.

When the apparatus ofthe invention is no longer
needed to load or unload the railroad gondola car, the
apparatus can be utilized to perform other jobs typically
performed by a hydraulic excavator mounted on tracks.

BRIEF DESCRIPTION OF THE DRAWINGS

The above advantages and other features of the in-
vention will be apparent during the course of the de-
tailed description and by reference to the following
drawings in which:

FIG. 1 is a front elevational view of the apparatus of
the invention on top of a railroad gondola car;

FIG. 2 is a side plan view of the apparatus of the
invention traveling up a ramp toward the top of a gon-
dola car;

FIG. 3 is a top, partially sectional view of the appara-
tus of the invention shown inside of a gondola car; and

FIG. 4 is a top, partially sectional, partly cut away
schematic view of another embodiment of the apparatus
of the invention having reinforced tracks and movable
arms for holding the apparatus on a gondola car taken
along lines 4—4 of FIG. 5;

FIG. § is a partially cut away, schematic side plan
view of the apparatus of the invention taken along lines
5—S5 of FIG. 4; and

FIG. 6 is a partly cut away, schematic side plan view
of the apparatus of the invention on a gondola car taken
along lines 6—6 of FIG. 4 with the exception that the
retaining arms are folded downwardly.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, the apparatus of the
invention is generally indicated by the numeral 10. In
general the apparatus is mobile and includes a track
supported frame having a arm or boom pivotally
mounted at one end for up and down swinging move-
ments. The boom is an articulated boom for up and
down movement and has free end having a material
engaging device pivotally connected thereto. The appa-
ratus has an operator’s cab and engine housing which
rotates about a base to allow the articulated boom to be
moved from side to side as the cab and engine housing
turns. The base has two drive tracks connected thereto
which preferably are adjustable inwardly and out-
wardly to vary the distance between the tracks by the
use of hydraulic pistons. The drive tracks have legs
connected thereto which are slidably received in
sleeves connected to the base. The legs may have mo-
tors such as hydraulic motors connected thereto for
driving the tracks. The tracks have lips on the outer
edges thereof to prevent the apparatus from sliding off
the gondola car.
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Referring now to the invention in greater detail, the
apparatus 10 includes an excavating machine generally
referred to by those skilled in the art as a hydraulic
excavator mounted on tracks which is of the type com-
monly used in construction and material moving opera-
tions. In FIG. 1, the apparatus 10 as shown in position
for loading and unloading on a gondola car generally
indicated by the numeral 12. Gondola car 12 is located
on railroad tracks 14—14. The tracks 14—14 are
mounted on cross ties 16 which rest on the ground 17.
The apparatus 10 is used for loading and unloading an
elongated gondola car 12 or open top tank car which
includes spaced, parallel upright sidewalls 18 having an
upper surface 19 on which the apparatus 10 rests.

The apparatus 10 includes an engine (not shown) or
other power device located within housing 20, an oper-
ator cab 22 having a seat and suitable power and opera-
tor controls therein, and a frame 24 upon which opera-
tor cab 22 and housing 20 rests. Frame 24 has a support
member 26 rigidly connected thereto which is generally
circular in shape and is rotatably connected to base 28.
Base 28 has four adjustable legs 31, 32, 33 and 34 con-
nected thereto. The legs 31 and 32 are connected to
track 35 and the legs 33 and 34 are connected to track
36. The legs 31-34 support base 28 and are in turn sup-
ported by tracks 35 and 36. Hydraulic motors 40 and 41
are located on legs 32 and 33, respectively, to drive
tracks 35 and 36 as is well known to those skilled in the
art. Leg 32 is slidably mounted in sleeve 324, leg 33 is
slidably mounted in sleeve 33a, leg 34 is slidably
mounted in sleeve 344, and leg 31 is slidably mounted in
sleeve 31a.

A series of hydraulic cylinder and pistons assemblies
are connected to base 28 and to each of the legs to move
pairs of the legs inwardly and outwardly from the base
28 as desired. Hydraulic cylinder and piston assembly
32b is connected to leg 32 and base 28, hydraulic cylin-
der and piston assembly 33b is connected to leg 33 and
base 28, hydraulic cylinder and piston assembly 34b is
connected to 34 and base 28, and hydraulic cylinder and
piston 315 is connected to leg 31 and base 28.

Thus, to vary the distance between tracks 35 and 36
to enable apparatus 10 to rest on the upper surface 19 of
gondola car 12 as shown in FIG. 1 or to rest on the
bottom 13 of gondola car 12 as shown in FIG. 3, a pair
of hydraulic cylinder and piston assemblies such as 335
and 34b shown in FIG. 1 can be extended to force track
36 further from base 28 than in track 35, or retracted as
shown in FIG. 3 to allow apparatus 10 to rest on the
bottom 13 of gondola car 12. If desired, only a single
pair of hydraulic cylinder and piston assemblies, such as
33b and 34b, could be utilized to move only one track
36. Preferably, two pairs of hydraulic cylinder and
piston assemblies are connected to apparatus 10 as
shown in FIG. 3 to move both tracks 35 and 36 individ-
ually or in unison.

Connected to the outside edge of tracks 35 and 36 are
lips 354 and 36a which are connected to the each of the
individual slats on tracks 35 and 36 by any desired
method such as bolting, welding, riveting or the like.
Lips 35a and 364 prevent the tracks from slipping from
the top of the gondola car. Lips 35z and 36a may be
removed when the apparatus of the invention is not
being used to unload gondola cars. If desired, lips 35a
and 364 may be connected to the inside edge of tracks
35 and 36.

As can be seen in FIG. 2, a ramp 40 of any conven-
tional type may be be placed on the top of the gondola
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car 12 and the apparatus 10 may be driven up the ramp
to the position shown in FIG. 1. The length of the
tracks is sufficient to allow the apparatus 10 to move
from one gondola car to an adjacent gondola car with-
out the use of any additional ramps.

Prior to driving the apparatus 10 up ramp 490, the
distance between tracks 35 and 36 is adjusted by the use
of hydraulic cylinder and piston assemblies 315, 325,
33b, 34b, or either of cylinder and piston assembly pairs
315-32b, or 33b-34b, to a distance for tracks 35 and 36
to fit on the upper surface 19 of gondola car 12 as shown
in FIG. 1. Preferably, the distance between tracks 35
and 36 is adjusted to a distance such that lips 35z and
36a lie adjacent to the outer edge 18a of upper surface
19 to prevent apparatus 10 from falling off the top of
gondola car 12.

If it is desired to place apparatus 10 inside gondola car
12 as shown in FIG. 3, a second ramp 40a can be placed
in gondola car 12 adjacent to ramp 40 and the distance
between tracks 35 and 36 is adjusted to a distance such
that tracks 35 and 36 can be fitted inside side walls 18 of
gondola car 12.

Material is loaded and unloaded from the gondola car
by the conventional articulated hydraulically operated
boom generally indicated by the numeral 44 having a
bucket or other material handling device 46 connected
thereto. The boom is turned from side to side by rotat-
ing frame 24 about base 28.

If desired, apparatus 10 may be placed on top of gon-
dola car 12 by any means known in the art.

In FIGS. 4 through 6 is shown another embodiment
of the invention in which a reinforced track having two
sets of rollers is provided. The track has a set of rollers
inside the track near the inner edge of the track to rein-
force the track and a set of rollers inside the track near
the outside edge of the track which engage the inside of
the track to support and reinforce the track when any
portion of the track is pressing down upon the upper
surface 19 of the sidewalls 18 of the gondola car 12. In
addition there are provided arms connected to the out-
side of the track supporting structure to prevent the
hydraulic excavator from falling off of a gondola car.
The arms may be folded upwardly when the hydraulic
excavator is not being used on a gondola car and the
apparatus of the invention can be operated as a conven-
tional hydraulic excavator when not being used to un-
load gondola cars. Thus, the embodiment shown in
FIGS. 4 through 6 permits great versatility in the use of
a hydraulic excavator by permitting it to be used for
unloading gondola cars and to operate in the normal
fashion when not being used to unioad gondola cars.

In FIG. 4, the track assemblies of the invention are
generally indicated by the numerals 50 and 51 and are
shown connected to base 28 in the same manner as
described in the explanation of the embodiment shown
in FIGS. 1 through 3. Legs 31 and 32 are connected to
track assembly 50 and the legs 33 and 34 are connected
to track assembly 51. The legs 31 through 34 support
base 28 and are in turn supported by track assemblies 50
and 51. Leg 32 is slidably mounted in sleeve 324, leg 33
is slidably mounted in sleeve 33a, leg 34 is slidably
mounted in sleeve 34q, and leg 31 is slidably mounted in
sleeve 31a.

A series of hydraulic cylinders and piston assemblies
are connected to base 28 and to each of the legs to move
pairs of the legs inwardly and outwardly from the base
28. Hydraulic cylinder and piston assembly 325 is con-
nected to leg 32 and base 28, hydraulic cylinder and
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piston assembly 33b is connected to leg 33 and base 28,
hydraulic cylinder and piston assembly 345 is connected
to 34 and base 28, and hydraulic cylinder and piston 315
is connected top leg 31 and base 28.

Thus, to vary the distance between track assemblies
50 and 51 to enable appaaatus 10 to rest on the upper
surface 19 of gondola car 12 as shown in FIGS. 1 and 6,
a pair of hydraulic cylinder and piston assemblies such
as 33b and 346 shown in FIG. 4 can be extended to force
track assembly 51 further from base 28 than track as-
sembly 50 as described in the embodiment shown in
FIGS. 1 through 3. If desired, only a single pair of
hydraulic cylinder and piston assemblies, such as 335
and 345, could be utilized to move only one track as-
sembly 51. Preferably, two pairs of hydraulic cylinder
and piston assemblies are connected to apparatus 10 as
shown in FIG. 4 to move both track assemblies 50 and
51 inividually or in unison.

As can be seen in FIGS. 4 through 6, legs 31 and 32
are connected to horizontal support 54 to which is ro-
tatably connected sprocket 56 and wheel 62. Sprocket
56 is driven by hydraulic motor 57 has teeth 58 thereon
which engage a chain 60 welded or bolted to the inside
of track 50a near the outside edge 52 (shown in dotted
lines in FIG. 4) of track 50z. A wheel 62 is rotatably
connected to horizontal support 54 at the opposite end
of track 50z from sprocket 56 over which track 50a
travels as the track rotates. A series of outside rollers 64
are rotatably connected to horizontal member 54 to
support the top and bottom of tracks 50a and 51a as
they rotate.

As can be seen in FIGS. 4, 5 and 6, a second set of
rollers 70 are rotatably connected by horizontal bar 57
to support the bottom, inside portion of tracks 50z and
51a near the inside edge 53 (shown in dotted lines in
FIG. 4) of track 50. Horizontal bar 57 is rigidly con-
nected to horizontal member 54 by supports 55. The
horizontal bar 57 supports rollers 70 and allows them to
rotate while contacting chain 61 which in accordance
with the present invention is connected to the inside of
tracks 50a and S1a toward the inside edge 53 of track
50a to support inside edge 53 when the inside edge of
track 50a or 51a is resting on the top 19 of gondola 12.
An identical arrangement is provided for track assem-
bly 51 and both track assemblies 50 and 51 are identical
in design.

Arms 66 and 66a are connected to horizontal member
54 and are movable upwardly and downwardly on pins
67. In FIGS. 4 and 6, one arm 66a is turned upwardly
and two of the arms 66 are shown downwardly to hold
the apparatus of the invention on a gondola wall 18.
Arms 66 and 66a can be selectively moved upwardly
and downwardly depending upon whether the appara-
tus is being used to unload a gondola car or is being used
in normal hydraulic excavator operations. The arms can
be locked in the up or down position by any conven-
tional means such as pin, bolt, or the like.

Although the preferred embodiments of the present
invention have been disclosed and described in detail
above, it should be understood that the invention is in
no sense limited thereby, and its scope is to be deter-
mined by that of the following claims.

What is claimed is:

1. An apparatus for loading and unloading a railroad
gondola car having spaced apart, parallel side walls
with upper surfaces, the apparatus comprising:

a. a hydraulic excavator means for excavating, load-

ing, and unloading materials, said hydraulic exca-
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vator means having a boom structure and a mate-
rial engaging device rotatably mounted on base
means for rotatably supporting said boom structure
and said material engaging device, said base means
being connected to two tracks for moving said
hydraulic excavator means from one location to
another, each of said two tracks having inside
thereof an inside set of roller means and an outside
set of roller means for supporting said track means
over its entire width,

b. adjusting means for moving said tracks inwardly
and outwardly to vary the distance between said
tracks, said adjusting means comprising hydraulic
cylinder and piston assembly means for selectively
moving one or both of said two tracks toward, or
away from, the other of said tracks, and

. track support means for supporting said tracks
connected to said adjusting means,

. arm means connected to the outside of each of said
track support means for preventing said hydraulic
excavator means from falling off said gondola car
when said two tracks are resting on said upper
surfaces of said gondola car, said arm means being
adapted to extend downwardly adjacent to the
upper surface of said parallel side walls of said
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railroad gondola car when said hydraulic excava-
tor means is located on top of said gondola car.

2. The apparatus of claim 1, wherein said inside set of
roller means contacts and supports the bottom portion
of said track means.

3. The apparatus of claim 2 wherein said outside set of
roller means contacts and supports the top and bottom
of said track means.

4. The apparatus of claim 1 wherein said arm means
are adapted to selectively fold upwardly.

5. The apparatus of claim 1 wherein said hydraulic
cylinder and piston assembly means comprises leg
means connected to at least one of said track means for
supporting said base means, said leg means being slid-
ably received in sleeve means connected to said base
means for slidably receiving said leg means and support-
ing said base means.

6. The apparatus of claim 5 wherein said sleeve means
are rigidly connected to said base means for rotatably
supporting said boom structure and material engaging
device.

7. The apparatus of claim 6 wherein said track means
has motor means connected thereto for driving said
track means.

8. The apparatus of claim 7 wherein said motor means

is a hydraulic motor.
* * % x ok



